Introduction
In my presentation I will cover the following topics. Housing and housing …nance played a central role in precipitating the current crisis.
To summarize, while only ten years ago "housing"was not part of mainstream economic research, and was con…ned to a sub…eld of economics named "real estate economics," it is fair to say that, today, things have changed. Yet even now many popular undergraduate and graduate macroeconomic textbooks devote little space to housing. For instance, the word "housing"only appears once in Carl Walsh's latest edition of the book "Monetary Theory and Policy" (in the context of a discussion of tax deductibility of nominal mortgage payments). It never appears in the Ljungqvist and Sargent or in Woodford's books. The goal of this chapter is to make the case that it is time for macroeconomists to restore the imbalance between the practical and empirical relevance of housing for macroeconomics on the one hand, and the treatment that macroeconomic models devote to housing on the other. My comments will mostly touch upon the role of housing within the class of macroeconomic models that have become known as dynamic, stochastic, general equilibrium (DSGE) models (see Woodford, 2009, and Fernández-Villaverde, 2009 , for recent surveys). The cost of con…ning my attention to DSGE models is that the chapter will not cover the growing literature that links housing with search models, with models of urban economics, or with asset pricing models, unless this research has used elements of DSGE models. The bene…t is that a large portion of modern macro research -especially in central banks and international …nancial institutions -uses DSGE models for forecasting and for policy advice, as an alternative or as a complement to large scale non-structural macroeconomic models. My hope is that users of DSGE models who are not familiar with housing research will …nd this review useful.
Some Facts about Housing and the Macroeconomy
There are several interesting dimensions that matter as far as housing prices, housing investment and housing wealth are concerned. To illustrate their importance, I will focus on some interesting facts about housing. These facts are not new, and have been noted by other authors -including myself -before. I just want to put them together in order to organize my discussion.
1 -Housing wealth (the market value of all residential capital stock, whether rented or owned)
is an important component of national wealth. In fact, it accounts for almost half of household wealth in most developed economies. 3 -Movements in housing wealth are typically accompanied by large movements in housing investment in the same direction. 3 These movements in housing investment, in turn, substantially a¤ect aggregate GDP and employment, even if the share of housing investment in GDP is relatively small. 4 For instance, since its 2005 peak, the share of housing investment in GDP 1 The data source for housing wealth are the Flow of Funds Accounts of the United States. The details of data construction can be found in Iacoviello (forthcoming). 2 Most of the ‡uctuations in nominal housing wealth re ‡ect movements in the price of housing, rather than movements in the stock. 3 Part of this comovement re ‡ect the simple fact that, by adding to the stock, an increase in housing investment will necessarily lead to an increase in housing wealth, holding prices constant. However, a larger fraction of this comovement might re ‡ect the endogenous response of housing investment to exogenous changes in housing demand that jointly a¤ect both the price and the quantity of housing: Iacoviello and Neri (2010) present a DSGE model that captures this mechanism. 4 The share of housing investment in GDP has been constant around 5 percent throughout the 1952-2008 period.
fell in half, from about 6 percent to 3 percent in about three years (see Figure 4 ): simple back-of-the-envelope economics suggests that this reduction has subtracted several percentage points from GDP growth throughout the same period.
4 -Movements in the price of housing are only loosely connected to movements in other prices. 5 Figure 5 plots consumer price in ‡ation alongside two measures of house price in ‡ation, the Census Price Index of new homes sold and the Freddie Mac Conventional Mortgage House Price
Index. 6 The contemporaneous correlation between quarter-on-quarter changes in consumer prices and house prices is in the 0.3-0.4 range, depending on the time period and the house price measure used. If anything, housing price in ‡ation leads consumer price in ‡ation by approximately two to three quarters, and this tendency is more pronounced in the last decades.
In addition, house price in ‡ation is more volatile than consumer price in ‡ation: for instance, the standard deviation of quarter-on-quarter house price in ‡ation (using the Freddie Mac Con- These facts should be considered as an important yardstick to measure the success of macroeconomic models of housing. My experience with referees, discussants and colleagues tells me that, depending on tastes (as well as intellectual capital spent on each particular question), everyone has his own ranking of these facts. I do not want to take a stance here, and might have omitted other interesting facts about housing that some economist might regard as equally important. observations about the housing market: …rst, there is a long-run upward trend in the relative price of housing in post-world-war-II U.S. data, which is -at least in part -due to heterogeneous trend technological progress between housing and other sectors of the economy. Second, the production of housing is land intensive: hence, the assumption that the same production mix is used to produce houses and other goods is too restrictive.
On the demand side, Iacoviello and Neri split households into two types: patient (lenders) and impatient (borrowers). Patient households work, consume and accumulate housing: they own the productive capital of the economy, and supply funds to …rms on the one hand, and to impatient Their main …ndings are:
The slow rate of technological progress in housing construction explains the upward trend in real housing prices of the last decades. Part of the trend growth re ‡ects supply constraints from land, but their contribution is small (10% of the total trend increase in house prices).
The remainder re ‡ects di¤erent rates of technological progress.
The wage share of credit constrained households is estimated at around 20 percent. The credit constrained households are those who su¤er (bene…t) the most from drops (increases) in housing values. At the aggregate level, this fraction is large enough to amplify e¤ects on consumption from ‡uctuations in housing values (especially for high values of the loan-to-value ratio). The presence of credit constrained households also reinforces the correlation between movements in consumption and movements in housing wealth. 9 Wage rigidity in the housing sector is crucial to explain important features of the data, in particular the large sensitivity of residential investment to changes in short-term interest rates: with ‡exible house prices, wage rigidity is important in making housing investment very sensitive to monetary shocks, something that is apparent in the data.
The Iacoviello and Neri model can be used to assess sources of ‡uctuations in housing prices and quantities, can be used to quantify macroeconomic consequences of housing market shocks, and can be used to think about optimal responses to asset prices. In what follows, however, I will mainly indicate some directions in which I think and hope this setup can be extended to address topical questions in macroeconomics.
Housing and Consumption (Iacoviello 2011)
Housing wealth and aggregate consumption expenditures tend to move together in post-World War II U.S. history. Over the 1952-2008 period, their contemporaneous correlation is 0.47 (using yearon-year real growth rates). Figure 3 illustrates the joint comovement between the two variables.
This correlation is larger than the correlation between consumption and the residual components of household wealth: for instance, the contemporaneous correlation between changes in in ‡ation-adjusted …nancial wealth and changes in consumption equals 0.38. It is this observation that had led many, in my view, to study the so-called housing wealth e¤ect: see Iacoviello and Neri (2010) and Iacoviello (forthcoming) for further discussion of this topic and for additional references.
The Role of Financial Intermediation (Financial Business Cycles)
The Iacoviello and Neri model is silent about the role of …nancial intermediation. In the model, …nancial intermediation occurs without frictions, since patient households can costlessly transform savings into loans using a constant returns to scale technology. This assumption, which is implicit in the neoclassical growth model, is equivalent to treating the …nancial sector as a veil. When thinking about the 2008 …nancial crisis, however, it is hard not to notice that one important e¤ect of ‡uctuations in housing prices is linked to the potential e¤ect of house prices movements on the balance sheet of …nancial intermediaries. In the Iacoviello and Neri model, it is only the borrowers who are hurt from declines in housing values: the model's implicit assumption, in fact, is that borrowers will always honor their debts. As a consequence, lenders are virtually insulated from movements in housing wealth. Consider, instead, a …nancial crisis episode: reductions in house prices may lead to smaller repayments on part of the borrowers (some borrowers walk away from their obligations when the collateral is worth less than the face value of debt). The smaller repayments, in turn, may lead to reductions in the net worth of …nancial intermediaries. If …nancial intermediaries are able to absorb these losses raising capital elsewhere, the lack of repayment should be equivalent to a redistributive shock that should not generate large aggregate e¤ects. Suppose, instead, that …nancial intermediaries themselves face credit constraints. In other words, assume that patient households lend resources to bankers, and that bankers lend resources to impatient households. If bankers face credit constraints (for instance, they need to satisfy some minimum capital requirement), a negative repayment shock can cause a loss for the lenders which, in turn, may cause an aggregate credit crunch.
In ongoing work (Iacoviello, 2010) 
How to Stabilize Housing Markets
In earlier work (Iacoviello, 2005) Authority imposing caps on maximum loan-to-value ratios -work? Digging more into these issuesusing DSGE models -seems to me a sensible way to address these questions.
7. Housing and the External Sector 
Conclusions
As the recent housing turmoil has shown, a better understanding of the workings of the housing market holds the key to a better understanding of macroeconomic ‡uctuations in general. My hope is that the next generation of DSGE models will devote increasing attention to modeling the housing market. Housing, for better or worse, is no small niche anymore.
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